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REFRESHING A TRANSACTION SCREEN 

BACKGROUND 

The present invention relates to data processing by digital computer, and more 
particularly to refreshing a transaction screen. 

In the context of database processing, a transaction is a set of actions that either 
commits (i.e., all the actions occur) or aborts (i.e., all the actions are undone). In many 
systems, a user can create a transaction by viewing and providing data for the transaction in a 
transaction screen (displayed on a display device, e.g., a computer monitor) using a keyboard, 
mouse, or other data entry devices. Over time, the data displayed on the transaction screen 
may become invalid or incorrect as a result of other processes that are occurring at the same 
time. 

To update the displayed data, users can manually trigger a screen refresh, for 
example, by clicking on a refresh button that is included as part of the transaction screen. 

SUMMARY OF THE INVENTION 

The present invention provides methods and apparatus, including computer program 
products, implementing techniques for refreshing a transaction screen. The techniques 
include displaying a transaction screen containing data for a transaction, waiting to receive 
user input to the transaction screen, and automatically refreshing the screen with updated data 
if user input is not received within a pre-determined period of time. 

Implementations of the invention can include one or more of the following features: 

Refreshing the screen if user input is not received within a pre-determined period of 
time comprises starting a timer that times out after a pre-determined period of time has 
lapsed, once the timer times out, simulating user input requesting that the screen be refreshed; 
and refreshing the screen with updated data in response to the simulated user input. 

The data processing apparatus includes a client and a server; displaying a transaction 
screen is performed by the client; and simulating user input is performed by the server. The 
server is a transaction processing application whose execution involves multiple phases 
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including: a first phase that involves displaying a transaction screen, a second phase that 
involves waiting for user interaction with the transaction screen, and a third phase that 
involves processing user interaction with the transaction screen. 

The invention can be implemented to realize one or more of the following advantages. 
A screen can be refreshed automatically. Input help can be provided automatically. One 
implementation of the invention provides all of the above advantages. 

The details of one or more implementations of the invention are set forth in the 
accompanying drawings and the description below. Further features, aspects, and advantages 
of the invention will become apparent from the description, the drawings, and the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a block diagram of a system in accordance with the invention. 
FIG. 2 is a flow diagram of the system operation. 

FIGs. 3 A and 3B are examples of a client-server implementation of the system. 
FIGs. 4 and 5 are examples of a Dynpro implementation of the system. 
FIG. 6 is an example of code invoking the timer. 
FIG. 7 is an example of code for the timer. 
FIG. 8 is an example of code for simulating a user request. 
FIG. 9 is an example of a screen for a process monitoring transaction. 
Like reference numbers and designations in the various drawings indicate like 
elements. 

DETAILED DESCRIPTION 

As shown in FIG. 1, a system 100 in accordance with the invention includes a data 
storage module 1 10 for storing data and a transaction processing module 120 for processing 
transactions involving the stored data. Users can view data for the transaction and provide 
input to the transaction through a transaction screen 130. 

As shown in FIG. 2, in a method 200 of processing of a transaction, the transaction 
processing module displays a transaction screen containing data for the transaction (step 210) 
and then waits for the user to respond (step 220). In some cases, the nature of what is 
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displayed to the user is something that requires a user response. For example, to process a 
sales transaction, the transaction processing module displays a sales catalog and then waits 
for the user to select one or more items from the sales catalog. 

While the transaction processing module is waiting for the user response, the data 
5 may have become invalid or incorrect. To keep the transaction screen current, the transaction 
processing module keeps track of how long it has been waiting for a response (step 230). If it 
does not receive a response within a pre-determined period of time, the transaction 
processing module automatically refreshes the transaction screen by re-displaying the screen 
with updated data (steps 240 and 210). 

10 In one implementation, illustrated in FIG. 3 A, the system 100 is a client-server 

system 300 that includes a back-end (server) component 310 and a front-end (client) 
component 320. The client and the server communicate using a request and response 
protocol where the client sends a request 330 to the server and the server sends a response 
340 back to the client. Typically, the client and server are executed on separate computers, 

15 although in some instances the client and server may be executed on the same computer. 

In such an implementation, the data storage module 110 and the transaction 
processing module 120 run on the server while the transaction screen is displayed on the 
client. The client displays the transaction screen 130 based on instructions it receives from 
server. The client then waits for user interaction with the transaction screen. User interaction 

20 with the transaction screen causes a request to be generated on the client and sent to the 
server. 

If the server does not receive a request from the client for a pre-determined period of 
time after it has sent the instructions for displaying the transaction screen, the server 
generates a simulated client request 350 and then responds to that request by sending the 
25 client a new transaction screen with updated data (if there has been any change in the data) or 
with the same data (if no change in the data). 

In one implementation, illustrated in FIG. 3B, the server uses a timer mechanism 360 
to determine when to generate the simulated client request 350. The timer mechanism 360 
runs in a separate thread 380 or process from the main transaction processing thread 370. 
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When the timer times out, the timer thread 380 expires and the simulated client request 350 is 
generated in the main transaction processing thread 370. 

In one implementation, the above-described client-server system 300 is an R/3 system 
available from SAP AG, of Walldorf (Baden) Germany, and the transaction processing 
5 module is a Dynpro application. A Dynpro, or dynamic program, is an R/3 screen and its 
associated processing logic. 

The processing involves multiple phases. The first phase 410, Process before Output 
(PBO), occurs before the transaction screen is displayed and ends when the transaction screen 
is displayed. During the PBO phase, the screen is initialized with the data to be displayed. 
10 The second phase 420, waiting phase, is the phase where the Dynpro application is waiting to 
receive a user response. Upon receiving a user response, the processing enters the third phase 
430, Process After Input (PAI). During the PAI phase, the user response is processed and 
when the PAI is finished, the PBO phase is started again. This cycle is repeated until the 
Dynpro terminates. 

15 The above-described auto-refresh technique is performed by the Dynpro application 

as follows. Before the PBO phase terminates, the Dynpro application initiates a timer 
process 510 (FIG. 5) that runs in a separate thread from the main thread within which the 
Dynpro application is executing. The timer runs for a pre-determined period of time and then 
terminates. The Dynpro application sets the duration of the timer when it initiates the timer 

20 process. 

FIG. 6 shows example code for invoking the timer process 510. FIG. 7 shows 
example code for the timer process 510. In the example code, the function 
"CRM_MONITOR_I02_WAIT" represents the timer process 510 and the variable "i_sec" 
610 represents the duration of the timer. 
25 After the timer process 510 has terminated, the Dynpro application generates a 

simulated client request 520 for a screen refresh. The simulated user request 520 causes the 
Waiting phase 420 to end and the PAI phase 430 to begin. During the PAI phase 430, the 
Dynpro application processes the simulated screen refresh request in the same manner as an 
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actual request from the user. After processing, the Dynpro application enters the PBO phase 
410 again and displays the transaction, this time with updated data. 

FIG. 8 shows example code for the simulated client request 520. In the example 
code, the form "restart_receive" represents the simulated client request. 

The invention can be implemented in digital electronic circuitry, or in computer 
hardware, firmware, software, or in combinations of them. The invention can be 
implemented as a computer program product, i.e., a computer program tangibly embodied in 
an information carrier, e.g., in a machine-readable storage device or in a propagated signal, 
for execution by, or to control the operation of, data processing apparatus, e.g., a 
programmable processor, a computer, or multiple computers. A computer program can be 
written in any form of programming language, including compiled or interpreted languages, 
and it can be deployed in any form, including as a stand-alone program or as a module, 
component, subroutine, or other unit suitable for use in a computing environment. A 
computer program can be deployed to be executed on one computer or on multiple computers 
at one site or distributed across multiple sites and interconnected by a communication 
network. 

Method steps of the invention can be performed by one or more programmable 
processors executing a computer program to perform functions of the invention by operating 
on input data and generating output. Method steps can also be performed by, and apparatus 
of the invention can be implemented as, special purpose logic circuitry, e.g., an FPGA (field 
programmable gate array) or an ASIC (application-specific integrated circuit). 

Processors suitable for the execution of a computer program include, by way of 
example, both general and special purpose microprocessors, and any one or more processors 
of any kind of digital computer. Generally, a processor will receive instructions and data 
from a read-only memory or a random access memory or both. The essential elements of a 
computer are a processor for executing instructions and one or more memory devices for 
storing instructions and data. Generally, a computer will also include, or be operatively 
coupled to receive data from or transfer data to, or both, one or more mass storage devices for 
storing data, e.g., magnetic, magneto-optical disks, or optical disks. Information carriers 
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suitable for embodying computer program instructions and data include all forms of 
non-volatile memory, including by way of example semiconductor memory devices, e.g., 
EPROM, EEPROM, and flash memory devices; magnetic disks, e.g., internal hard disks or 
removable disks; magneto-optical disks; and CD-ROM and DVD-ROM disks. The processor 
5 and the memory can be supplemented by, or incorporated in special purpose logic circuitry. 
To provide for interaction with a user, the invention can be implemented on a 
computer having a display device, e.g., a CRT (cathode ray tube) or LCD (liquid crystal 
display) monitor, for displaying information to the user and a keyboard and a pointing 
device, e.g., a mouse or a trackball, by which the user can provide input to the computer. 

10 Other kinds of devices can be used to provide for interaction with a user as well; for example, 
feedback provided to the user can be any form of sensory feedback, e.g., visual feedback, 
auditory feedback, or tactile feedback; and input from the user can be received in any form, 
including acoustic, speech, or tactile input. 

The invention can be implemented in a computing system that includes a back-end 

15 component, e.g., as a data server, or that includes a middleware component, e.g., an 

application server, or that includes a front-end component, e.g., a client computer having a 
graphical user interface or a Web browser through which a user can interact with an 
implementation of the invention, or any combination of such back-end, middleware, or 
front-end components. The components of the system can be interconnected by any form or 

20 medium of digital data communication, e.g., a communication network. Examples of 

communication networks include a local area network ("LAN") and a wide area network 
("WAN"), e.g., the Internet. 

The computing system can include clients and servers. A client and server are 
generally remote from each other and typically interact through a communication network. 

25 The relationship of client and server arises by virtue of computer programs running on the 
respective computers and having a client-server relationship to each other. 

The invention is not limited to the particular embodiments described. For example, 
although the invention has been described in terms of its use in a transaction processing 
system, its use is not limited to such system. For example, it can be used to refresh 
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automatically the screen of a process monitoring program. One such screen 900 is shown in 
FIG. 9. The screen 900 displays data that lists the identity 910 and the status 920 of 
processes being monitored. The screen automatically updates the screen periodically to 
ensure that the displayed data remains current. 
5 Furthermore, although the invention has been described as an auto-refresh technique, 

it has other applications as well. For example, it can be used to provide input help 
automatically to the user. If the user does not respond after a pre-determined period of time, 
the system automatically updates the screen to include help information that instructs the user 
what type of response is expected, or automatically updates the screen to include a default 
10 input which the user can accept or reject. Other embodiments are within the scope of the 
following claims. 

, What is claimed is: 
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